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100-1225 watts phone, 120-140 watts CW 
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SCHEMATIC MODEL DX-100 
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INTRODUCTION 


The Heathkit model DX-100 Transmitter represents the complete transmitting complement of 
the amateur operator station. The only external requirements are an antenna, ground and key 
or microphone. Panel controls allow VFO orcrystal control, Phone or CW operation on all am- 
ateur bands up ta 30 mc. The DX-100 includes three power supplies, low voltage, high voltage 
and fixed bias, four radio frequency stages and four audio stages. 


The pi network output coupling tends to suppress: harmonics and will match a wide range of antenna 
impedance. The original Heath VFO has been redesigned for use in the DX-100. The use of air 
trimmer capacitors, relocation of temperature compensating elements and tighter shielding, have 
improved the stability and operating characteristics. Panelcontrols include key and microphone 
connections, audio gain, crystal-VFO awitch, drive control, bandswitch, fine and coarse loading 
controls, phone-CW switch, VFO tuning, driver tuning, final tuning, power and plate switches. 
A socket on the rearof the transmitteris soconnected toallow remote controlof the transmitter 
or to operate an antenna relay. It also makes 80 watts of audio at 500 2 available for driving 
larger modulators or fcr public address work. 


The following block diagram and circuit description will give the builder a better understanding 
of the transmitter. This knowledge is an invaluable aid to construction andas such, is well worth 
reading thoroughly. 


IN A TRANSMITTER OF THIS SIZE, LETHAL VOLTAGES ARE PRESENT. CONSEQUENTLY 
GREAT CARE MUST BE EXERCISED WHEN ANY TESTS OR ADJUSTMENTS ARE MADE, 
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Figure 1 


CIRCUIT DESCRIPTION 
VFO 


The VFO circuit consists of a GAU6 tube operating as a Clapp oscillator in the frequency ranges 
of 1750 to 2000 kc, 7000 to 7425 ke and 6740 to 6807.5 kc. To prevent undue heating effects, the 
tube ig mounted on top and outside of the VFO enclosure. All the frequency determining com- 
ponents are mounted rigidly inside the shielded enclosure. A double bearing ceramic insulated 
tuning capacitor of the differential type is used as a frequency control. The differential capa- 
citor having two stator assemblies of different capacity, permits a large bandspreadat high fre- 
quencies as well as the lower frequencies. Ceramic insulated air trimmers prevent initial drift 
during calibration, 
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The coils are wound with Litz or double cellulose wire on heavy ceramic forms, doped with Q- 
max and baked. This combination achieves high Q, low drift and decreases the effect of humid- 
ity. Temperature compensating capacitors mounted in close proximity to the coils decrease 
slightly in capacity as the coil inductance increases with heating. The capacitors tend to raise 
the frequency and the inductances tend to lower the frequency. By properly proportioning these 
components, the effects of one cancel the other and the frequency remains constant. The VFO 
switch ig mounted vertically inside the compartment and operated by an interrupted switching 
mechanism on the band switch. This correlates the VFO output frequency with the band in use. 


The Clapp or series-tuned Colpitts oscillator circuit presents a yery low impedance at reson- 
ance for the tube grid to lock into. This minimizes the effect of shift in tube capacitance upon 
the output frequency. A large capacitive voltage divider necessary for operation of the Calpitts 
circuit, also lessens the effect of tube capacitance upon frequency. The 6AU6 tube is also op- 
erating as an electron-coupled oscillator, wherein the tube screen grid operates as the oscilla- 
tor plate. The screen grid voltage is stabilized at 150 volts by an OA2Z regulator in the power 
supply. With the screen grid operating as the oscillator plate, the actual tube plate ig coupled 
to the oscillator only by the electron stream in the tube and further shielded from the ascillater 
by the grounded suppressor grid. This effectively isolates the oscillator circuit from the fol- 
lowing stages and lessens the effect of loading on the VFO frequency. The output of the VFO is 
broadbanded and fed to one position of the XTAL-VFO switch. This switch also opens the cath- 
ode circuit of the 6AU6 when in any crystal position, thus disabling the VFO when using crystal 
control. 
CRYSTAL OSCILLATOR-BUFFER 

A 12BY7 tube is usedas a modified Plerce crystaloscillator, This circuitis basically a grounded 
cathode Colpitts oscillator with the grid-cathode and screen-cathode capacities serving as the 
capacity voltage divider. In the first four positions of the XTAL-VFO switch, crystals are 
connected between the grid and screen of the 12BY7. In the fifth position, the VFO output is 
connected betweengrid and groundof the 12BY7and the VFO cathode is connected tothe cathode 
of the 12BY7. The cathodes of both tubes are then directed to either the key jack or one-half of 
the plate power switch by means of the CW- PHONE switch. The plate circuit of the L2BY7 is un- 
tuned when operating 160 or 80 meters, slug tuned to 40 meters for operation at 40, 20 or 15, 
meters and slug tuned to 20 meters when operating in the 10-11 meter band, An untuned RF 
choke and the two slug-tuned coils are in series from B+ to the tube plate. One section of the 
band switch shorts out the coils not being used for a given band. The output of the L2BY7 is 
capacity coupled to the 5763 driver stage. 


DRIVER STAGE 

A 5763 tube operating with a combination of fixed and automatic bias, is used to drive the final 
amplifier. As the stage has plate voltage supplied and the cathode circuit closed, sufficient bias 
is necessary to keep it from drawing plate current during key up or standby conditions. The ad- 
ditional automatic bias establishes the cperating bias during "key down" condition. A meter 
shunt resistor is permanently connected in the cathode circuit and the meter swilched across it 
when reading driver current, The resistance of the shunt is such as to cause the meter to read 
50 milliamperes full scale. Potentiometer contro! of the driver screen voltage allows control 
of the grid drive to the final amplifier. The plate circuit of the 5763 is shunt fed through an RF 
choke. Pi network interstage coupling is used between the driver and a final amplifier with the 
input capacitor of the pi section variable and the cutput capacitor fixed. The pi section induc- 
tance ig tapped and the proper tap for each band selected by a section of the band switch. The 
use Of pi network interstage coupling helps reduce the harmonic output of the transmitter. The 
fixed output capacitor of the pi interstage coupling appears from grid toground of the final am- 
plifier and shorts out the higher frequency harmonics. 


FINAL AMPLIFIER 


Two 6146 tubes operating at approximately 740 volts are used as the power amplifier. Here 
aiso, a combination of fixed and automatic bias is used to establish the operating and standby 
condition. In addition to the fixed bias, the screeng of the tubes are clamped by a 6AQ5. The 
action of the clamp tube is as follows: 
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The acreen voltage to the 6146's is*obtained through a dropping resistor from the plate supply 
and the 6AQ5 tube plate ia connected at the 6146 screen. The 6AQ5 cathode is grounded and its 
grid is common tothe grid circuit of the 6146 stage. As long as grid excitation is obtained from 
the preceding stage, the dias developed keeps the clamp tube cut off and it does not draw cur- 
rent. If excitation is lost, the 6AQ5 grid goes to zero and the tube draws heavy current, drop- 
ping the voltage to the 6146 screen to a very low value, thus further protecting the 6146 stage. 
The fixed biag applied to the grids of the 6146 stage would normally keep the 6AQ5 cut off also, 
Tregardiess of loss of excitation. Consequently, a sufficient positive voltage is applied to the 
6AQ5 grid to just balance the fixed bias but not the operating bias. This allows the clamp tube 
to be cut off by the operating bias oniy. 


The tank circuit of the 6146 stage is pi coupled to the antenna, using a 350 uwuf variable capac- 
itor on the input side, a tapped inductance operating from the band switch and a variable capac- 
itor with additional fixed capacitors on the output. A unique switching systerf with four fixed 
capacitors of 200, 400, 600 and 800 puf form combinations of these capacities allewing the coarse 
loading control] to switch from 0 to 2000 upfin 200 nut steps. A 250 pyuf variable capacitor as 
a fine loading control, fills the space between steps, This permits amooth controlof the loading 
capacitor from 15 put to 2250 ppt. 


When modulating tetrode tubes, it is necessary tomcodulate the screen as welias the plate. This 
is accomplished by supplying the screen voltage through a dropping resistor from the plate volt- 
age. The 6146 tubes are sub-mounted on a separate plate. This serves two purposes. The 
plate actsas a shield toisolate the 6146 grids from the output circuit and the sub-mounting forms 
a chimney effect causing air to flow up past the tubes for cooling, 


-AUDIO SEC TION 


Twotriode stages of resistance coupled speech amplificationare combinedin a12AX7 tube giving 
sufficient gain for a low level crystal or dynamic microphone. In amateur communications, it 
is desirable to sacrifice fidelity in favor of narrow bandwidthand confine the power transmitted 
to voice frequencies, a range of about 250 to $000 cycles. To limit the low frequency response 
of the speech amplifier, the coupling condensers are small, 500 wut. This presents a high re- 
actance to the lower frequencies. The higher frequencies over 3000 cycles per second, are 
eliminated in the modulator stage. 


The 12BY7 driver tube is tricde connected to present a low impedance to the modulator grids. 
In class AB2 audio, the modulator grids draw currenton positive peaks, consequently the driver 
stage must deliver power to the grids. By using a low impedance power source, less variation 
will result betweentimes of load or no load, as the driver swings from positive to negative. The 
12BY?7 driver feeds the modulator grids through a 2 to i step-down transformer, thus further 
lowering the grid impedance. Two 1625 tubes operating class AB2 constitute the modulator 
stage. They are capable of approximately 120 watts output but are normally operatedat an 80to 
90 watt level. Series resistors in the grid circuit prevent the grids from swinging too far posi- 
tive and thus limit the output below the highest obtainable. 


The primary of the modulation transformer has a higher impedance than the 1625 tubes would 
normally work into. This introduces some high-level speech clipping, which in turn increases 
the average modulation percentage. To eliminate any splatter, as a result of speech clipping, 
the modulation transformer has been “built out" as a low pass filter. This also attenuates the 
high frequencies above the speech range. When the transmitter is operated on CW, the CW- 
phone switch removes the screen voltage from the modulator tubes ang shorts the secondary of 
the modulation transformer. 
POWER SUPPLIES 


The low voltage power transformer contains all of the filament windings, including the filament 
for the high voltage rectifiers. It aiso has a tapped secondary to supply the bias rectifier. A 
12 volt center tap winding supplies all of the audio and RF stage filaments. The center tap is 
grounded and the 6 yolt tubes operated from one or the other side to ground, so as tu place a 
balanced load on both halves of the winding. 
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The 12 volt tubes are operated across both halves of the winding. The low voltage supply with a 
oV4G rectifier and condenser input filter, delivers 360 volts at 150 mils to the low power audio 
and RF stages. The taps on the secondary deliver 75 volts to the 6AL5 bias rectifier, also with 
a condenser input filter. A resistance networkon the bias supply applies the correct bias tothe 
final amplifier, modulator and driver stages. 


HIGH VOLTAGE POWER SUPPLY 
The highvoltage supply consists of the platetransformer, parallel 5R4GY rectifiers, choke input 
filter and two 125 yfd electrolytic capacitors in series. A center tapped bleeder balances the 
series capacitors and also furnishes the modulator screen voltage. 


Ordinarily well designed power supplies, using conventional values of paper or oi! capacitors, 
have been found to make violent voltage excursions as loads are suddenly applied or removed. 
This is known as the dynamic regulation characteristic. To eliminate these voltage excursions, 
larger capacitors than are practical in the paper or oil type are necessary. This makes the use 
of electrolytic types mandatory. The DX-L00 uses two 125 pfd 450 valt electrolytic capacitors 
in series, resulting in a filter capacity of 62.5 pfd at 900 volts. This is sufficient capacity to 
assure good dynamic regulation under keying conditions and a fair safety factor on voltage break- 
down. Both sides of the AC Line are fused in a special line plug andall circuits entering or leav- 
ing the transmitter chassis have LC harmonic filters, 


NOTES ON ASSEMBLY AND WIRING 


In the design of the Heathkit DX-100, no effort was spared to obtain the highest quality compon- 
ents andassemble them in the best possible arrangement. As this transmitter represents a sub- 
stantial investment, the kit builder should exercise a great deal of care during assembly and wir- 
ing. Only by putting the best possible workmanship into the kit, can the best results be obtained 
from it, Thereis also a great dealof personal satisfaction in a neat, professional looking trans- 
mitter, resulting from careful assembiy and wiring. A common factor of radio frequency in- 
struments is the critical placement of leads and components. The use of extensive shielding in 
the DX-100 has eliminated a great dealof this. However, the lead dress shown in the pictorials 
should be followed carefully. 


Due to the complexity of the DX-100, the construction has been sub-divided into several stages. 
This unit method of construction reduces one large difficult project to several small easy ones. 
It also postpones the bulkiness and weight to be encountered in a large transmitter until it is 
nearly completed. This manual is supplied to assist you in every way to complete the DX-100 
with the least possible chance for error. We suggest that you take a few minutes now and read 
the entire manual through before any work is started. This will enable you to proceed with the 
work much faster when construction is begun. The large fold-in pictcrials are handy to attach 
to the wall above your work space. Their use will greatly simplify the construction of the kit. 
These diagramsare repeated in smallerform within the manual. We suggest that you retain the 
manual in your files for future reference, both inthe use of the DX-100 and for its maintenance. 
During the initial testing of the transmitter, it will not be in its cabinet. REMEMBER VOLT- 
AGES DANGEROUS TO LIFE ARE PRESENT AT PRACTICALLY ALL POINTS ON THE CHAS- 
SIS. 


UNPACK THE KI¥F CAREFULLY AND CHECK EACH PART AGAINST THE PARTS LIST. In 
so doing, you will become acquainted with each part. Refer to the charts and other information 
shown on the inside covers of the manual and on Page 63 to help you identify any parts about 
which there may be a question. If some shortage is found in checking the parts, please notify 
us promptly and return the inspection slip with your letter to us. Hardware items are counted 
by weight and if a few are missing, please obtain them locally if at all possibie, 


Read the note on soldering on the inside of the back cover. Crimp ail leads tightly tothe termi- 
nal before soldering. Be sure both the lead and terminal are free of wax, corrosion or other 
foreign substances. Use only the best rosin core solder, preferably a type containing the new 
activated fluxes such as Kester 'Resin-Five, "' Ersin "Multicore" or similar types. 
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TUNING INSTRUCTIONS 


NOTE: See Figure 19 for a description and the location of all operational controls on the trans- 
mitter before beginning the tuning procedure. A knowledge of each control function will assist 
in accomplishing the tuning without difficulty. 


METER RANGE OF 
SWITCH POS, BEADING — 


| GRID FINAL AMPUFIER GRIO CURRENT | O-10 MA 
PLATE |FINAL AMPLIFIER PLATE CURRENT) 0-500 MA 5763 DRIVER 614G FINAL AMP. 
VOLTS | FINAL AMPLIFIER PLATE VOLTAGE | O- 1000 ¥ STAGE PLATE TUNING en PLATE TUNING 
MOD. MODULATOR PLATE CURRENT | o-500 Ma | FREQUENCY 


HW 
INDICATOR 


Cw PHOWE 
OPERATION 
SELECTOR 


AUDIO X Tat rere ra : eelieyee : 
GAIN : . WG 
eS ms : : ee: i KEY JACK 
.@ ‘© OE ‘O 
MIKE ¥ $ : : fs 
CONMECTOR Tan ent ave PL Oe ee eer 


MAIN POWER 
WWE SWITCH 


CENTER KNOG OUTSIDE KNOB BAND CENTER KNOB QUTSIDE KNOB HY SUPPLY 
CONTROLS AMOUNT SELECTS x%TAL SELEC FOR CONTAQLS SWITCHES FIXED SWITCH 
Figure OF GRID DRIVE TO OR ¥FO CONTROL VARIABLE CAPACITORS 
Bu 19 Gli46 STAGE CAPACITOR FOR COAASE 
FOR FINE LOADING LOADING 


(¢) Insertall tubes in the proper sockets. Refer back to Pictorial 9 on Page 46 [or identification 
of sockets. Install VFO pilot lamp in its socket. 

{ ) Plug a crystal into the X1 crystal socket (the one closest to the front panel}. Select a cry- 
stal that wil fall within one of the amatewr bands, preferably a frequency lower than 40 meters. 

{( ) Connect a 100 watt light bulb to the coaxial connector on the back chassis apron to actasa 
dummy antenna. This may best be done with the bulb inserted in a porcelain socket, One 
lead from the bulb should connect to the center portion of the connector and the other should 
connect to the chassis. A banana plug and alligator clip are convenient for the connections 
or a short length of coaxial cable may be fitted with a connector at one end and soldered to 
the light bulb at the other. 


{ ) Before applying power, set the control knobs and switches as follows: ' 
AUDIO GAIN - counterclockwise. PLATE - off. 
POWER - off. CW-PHONE - CW position. 
XTAL-VFO - X1. METER - grid. 
DRIVE - counterclockwise. DRIVER ~ 50. 
BAND - set bandswitchto proper band FREQUENCY - no special setting at this time. 
for crystal frequency used. AMPLIFIER - 59. 
LOADING - set coarse control fully CLAMP - fully counterclockwise, (See NOTE. ) 


counterclockwise and fine control 
80 indicator points to position 2. 
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NOTE: This is the screwdriver adjustmenton the top side of the chassis immediately behind the 
panel and adjacent to the VFO enclosure and the 6AQ5 tube. (See Pictorial 9.) 


CAUTION: BEFORE APPLYING POWER TO THE TRANSMITTER, IT SHOULD BE NOTED 
THAT LETHAL VOLTAGES ARE PRESENT BOTH ABOVE AND BELOW THE CHASSIS. CARE 
SHOULD BE EXERCISED NOT TO TOUCH ANY HIGH VOLTAGE POINTS WITH YOUR HANDS. 
WELL INSULATED TOOLS SHOULD BE USED FOR BEHIND THE PANEL ADJUSTMENTS. 


NOTE: At this point, the scale on the meter should be studied carefully to determine just how 
the meter reads for the various positions of the meter switch. First note that the meter has two 
scales; one from 0 to 50 and one from 0 to 10. The scales should be interpreted as follows: 


METER SWITCH POSITION RANGE OF READING 


eres sed chest sired voi’) 


( ) Insert fuses and plug transmitter into a 115 voli AC oullet. 
{ } Turn the power switch to ON and check to be sure that all the tubes light up. Switch the 
_ power off and recheck your wiring if any overheating is observed. 
( ) If nothing unusualis observed under these conditions, advance the driver control (small red 
' knob centered in XTAL-VFO switch) slightly. Then adjust the DRIVER tuning control for a 
peak reading. CAUTION: Do not hold the reading above 6 ma for more than an instant. See 
ifat least 6 ma is available throughadjusimentof the DRIVE control with the DRIVER tuning 
peaked. Leave grid drive set to 5 ma. Note position of grid DRIVEcontrol knob with 5 ma 
on the meter so you can return to this setting later. This indicates proper functioning of 
crystal oscillator and driver stages. 


Move the XTAL-VFO switch to VFO and peak the VFO FREQUENCY knob until a maximum 
reading is obtained on the meter. Increase or decrease the grid DRIVE to maintain the 5 
ma reading. The VFO frequency dial indication is not significant at this time. VFO cal- 
ibration will be accomplished later. If at least 6 ma of drive can be obtained, it indicates 
that the VFO is working also. 

To test thefinal amplifier, return the grid DRIVE control to full counterclockwise position, 
reducing thedrive to zero. Move the meter switch to PLATE and the PLATE switch to ON. 
Turnthis swilchoff immediately incase ofany arc, apparentoverload or an excessive meter 
reading (over 300 milliamperes). Normally the meter should not read or should read only 
slightly up-scale, : 


( 


ee 


( 


— 


Claw dd y 

Move the XTAL-VFOswitch to one of the unusedcrystal positions and ere the Late con- 
trol behind the panel until the meter reading just returns to zero. Then return the XTAL- 
VFO switch to the VFO position. 
With the meter still in the PLATE position, adjust the grid DRIVE contro! with one hand and 
AMPLIFIER tuning with the other. Advance the drive slowly while simultaneously tuning 
the amplifier for minimum on the meter, until the grid DRIVE control knob is positionedas 
it was previously for 5 ma drive level. CAUTION: Do not let the amplifier plate current 
exceed 300 ma under any circumstances. With the plate current dipped to minimum by the 
amplifier tuning, return the meter switch to GRID and set the grid drive to5 ma. Switch 
back to PLATE and dip the AMPLIFIER tuning’ again. The final plate current should now 
read in the lower portion of the meter scale. 
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NOTE: On some bands it is possible to obtaintwo dips with the AMPLIFIER tuning. Toeliminate 
i possibility of doubling in the amplifier, always select the dip at the highest reading on the 
PLIFIER tuning. (Capacitor plates near full mesh.) 


{ ) Rotate the COARSE LOADING control a step at a time, dipping the amplifier after each step. 
The meter reading should increase witheach stepof load, as should the light bulb brilliance. 
When final reading is approximately 200 milliamperes, adjust the FINE LOADING control 
(still maintaining a dip with AMPLIFIER tuning control) for normal operating load of about 
250ma onthe meter. Recheck grid current to be sure it stillreads 5 ma. If reading has drop- 
ped, increase the grid DRIVE control to restore 5ma reading. Now returnthe meter switch 
to the PLATE position, 

( ) Phone operation may be tested as follows: With all other controls set the same, turn the 
PLATE switch to OFF and move the CW-PHONE switch to PHONE. Connect a high imped- 
ance microphone tothe MIKE input connector. Move the PLATE switch ON. The plate cur- 
rent reading should be slightly lower than for CW (240 ma). Move the meter switch to the 
MOD. position and speak intothe microphone while slowly advancing the audio GAIN control, 
The contro] should be set sothat the audio peaks hit about 125 ma. Without modulation, the 
reading will be around 50 ma. The light bulb used for a dummy load should peak upward in 
brilliance with peaks in audio modulation. 


CALIBRATION 


If the kit constructor has access to an LM or BC frequency standard, they are excellent for cal- 
ibration. The other alternative is to accumulate as many cryatalsin the bands concerned as pos- 
sible. The crystals preferably should be near the edge of the bands. The crystals may be in- 
serted in the crystal sockets of the transmitter and compared tothe VFO frequency by means of a 
nearby receiver having a BFO. ff the frequency meteris used the frequency meter and VFO sig- 
nals can beat against each other in the receiver. Before beginning calibration, allow VFO, fre- 
quency meter and receiver to warm up for one-half hour or more. [If a BC-221 frequency meter 
or equivalent is used (do not use ordinary radio service generators) it should be set ta1750 ke. 
If the crystal oscillator is used, have frequency as near as possible to 1750 or 3500 kc. 


During the alignment procedure, the DRIVE control should be fully counterclockwise, the CW- 
PHONE switch should be on CW and the PLATE switch should be OFF. NOTE: If ,a frequency 
meter is used for calibration, the frequency meter signa) and the VFO signal should be zero beat 
against each other in a receiver with the BFO off. When using crystals for calibration, set the 
receiver to the crystal frequency with the BFO on and zerobeat the BFO in the receiver. Align 
the VFO for zero heat without changing the receiver tuning and the VFO frequency will be the 
same as the crystal frequency. Aside from thisdifference, the following procedure may he used 
for either method of calibration. Refer to Figure 20 for location and identification of the various 
calibrating adjustments. 


Le 1AluPER 
LARACITON 


HE ni 
FREQUENCY SET 
aaah 


NOTE: It should be noted that the trimmer cap- deena 
acitors (A, C and E in Figure 20) are used toset 1 
a definite frequency point on the dial, while the 
coil slugs {B and D in Figure 20) determine the 
overall irequency range covered by thedial. The 
Capacitors are set to a particular frequency near te 
the low endof the band and the slugs are adjusted pan 
so that the high frequency end of the band coin- ( 

cides with the dial reading. These two adjust- 
ments interact with each other and therefore 
should be adjusted alternately until optimum 
overall calibration is obtained. 


Set the VFO to 1750 ke if-a frequency meter ig 34 our 
used or to the crystal frequency used near the 
low end of the band. The main bandswitch may 
be left in the 160 meter position for either 160 
meter or 80 meter crystals. 
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Adjust trimmer A [or zero beat in the receiver. Note that the zerobeat will be against the fre- 
quency meter if available or against the receiver BFO as previously set to zero beat against the 
crystaloscillator. Now use a crystal near the high end of the band or move the frequency meter 
up ta a frequency of approximately 2000 kc, Reset the receiver as in the previous step. Tune 
the VFO to the high end of the band and note the reading on the calibrated dial scale. If the dial 
calibration excecds the frequency used, adjust slug B clockwise. If the dial reading is less than 
the frequency used, adjust slug B in a counterclockwise direction. Then go back to the low fre- 
quency end and readjust trimmer A. Repeat the process until calibration is achieved at both 


ends of the band. Av rust A af fagh ead 


: 8 4 df oF bind 
Repeat the Pideedure Cuil sd ckave to: the wehSk iad, Move the bandswitch to the 40 meter 


position and leave allothercontrols the same. The receiver and signal sources (crystal or fre- 
quency meter) must operate between 7 and 7.425 mc. Trimmer C and slug D in Figure 20 oper- 
ate the same on this bandas trimmer A and Slug B on the lower band. 


For 11 meter calibration, set the band selector to the 11 meter position and use a signal source 
(either a crystal or frequency meter) between 6740 and 6807.5 kc. Trimmer E only is used to 
zero beatthe calibrating frequency against the dial reading at 27 mc onthe VFO dial. This com- 
pletes the VFO calibration procedure. 

ADFUSTMENT OF BUFFER COILS 


Set the bandswitch*to the 10 meter position and the VFO dial to 28.8 mc. Advance the DRIVE 
control until a grid current reading can be obtained on the meter when tuning the driver stage 
for a peak. Adjust slug F (as shown in Figure 20) for a maximum reading on the meter. 


Now switch the band selector to 15 meters and set the dial to 21.3 mc. Peak the driver stage 
again and adjust slug G for a maximum reading on the meter. 


IN CASE OF DIFFICULTY 
Mistakes in wiring are the most common cause of difficulty, Consequently, the first step is to 
recheck all wiring against the pictorials and schematic diagrams. Often having a friend check 
the wiring will locate an error consistently overlooked. 


Also, with miniature sockets there is a possibility of shorts between adjacent socket terminals 
due to the close spacing. This should be checked and if any doubt exists, the terminals shouldbe 
pried apart until obvious spacing can be seen between them. 


Sometimes apparently good solder connections will have an insulating coating of rosin between 
the wire, the terminal and the sclder. This is often the case when insufficient heat was applied 
in acldering. An ohmmeter check of any questionable connections will test for this condition. 
Naturally, all voltages should be "off" for such tests. 


The transmitter is fused at the line cord plug. A type 3AG fuse is required on each side of the 
line plug with a rating not in excess of 8 amperes. Should it be found that fuses consistentiy 
blow whenever the equipment is plugged in and the POWER switch is turned ON, resistance tests 
of the low voltage power supply should be made in accordance with thefollowing chart. [If a fuse 
blows whenever the PLATE switch is moved to the ON position, the high voltage power supply 
Should be checked with an ohmmeter as outlined in the chart on Page 54. In either case, it is 
important that the power switches be OFF and the line plug removed when the resistance meas- 
urements are made, As additional insurance against shock, a screwdriver blade should be used 
to short from the chassis to the hot end of the bleeder resistor and from the chassis to each of 
the filter condensers so that they will be thoroughly discharged. 


Be sure to reread the circuit description an Page 3 50 that "cause and effect" reasoning may be 
employed as the search for trouble progresses. If some difficulty still persists after the ateps 
outlined have been completed, attempt to localize the trouble to a particular stage in the trans- 
mitter circuit. Use the tuning procedure as a basis for localization and refer to the block dia- 
#vram and schematic to visualize circuit relationships. The panel meter and station receiver are 
extremely valuable tools to use in locating trouble. 


Page 53 


R089 Cail 6 witved neRO are rageih olamedse has eleh orang alt Janie yalitw me Kons c 


wi by! £ x: B 
is OO Rika 


heitge GoW /@90 ISM Uppal nofiw aa65 od) gelio a) eit “Tabloa ed} bag Larleerie? wit * 


od Ysnn gilvdesss “ioolls bas pagan” Jedd Oe € aunt NG avisghiongt tuoals 6a! Gaoverals 


[*; oh oa oy 


1 Tie hdd i 


aidan 
uti JatLegdiaod dian Gi Joa yim 
Tse Yonoupoy ai Wvoeeon heidi © a? toes f i 28 ace! ; 
anu! 99h auolye: od} nt as vevieody sted OOS 5 pan taent ths sali 

eth wid & tse Leth Baterdilad ire hcg Hnady » be nfl to. aw th 
ed) eanl at guidoer loth ati N ,eaiwaonlo & pois tedloa been yda bis 
-@2) wor ad 0; Noed Oy mony nolsesh ¢ iolp pao erence’ be, 
dtod Je haxetd sn a! oN Hewdiiqa ll esha 


: aie ps cath’ ae, ud at 
radecs OF ply of dod cuba add gyc i Lee eal i} ot SrSts BAD at cise 


-93} 10 [ajay7o} sesryod laagin bia z4viasex, att acne od) elowaosretodi ord 
Teo "WS etugid ai 0 yale bos D raomndyy oon EYE bok Fo fewwind aR: D 
brad towol ont co Kula baw A omnante ex ba Serpe + salt 


™ ra 

scruoe Lange & 4éu bus notieoy aston JY aay bi rohoolse. bhact ail} Jou oaths Noo it 
si hems a ying Ad iscnettyT cal 8.5088 bie OTS noewied (iia: yoteunsat To leleyTa, a is 

-rop Bai? [als OTF sd no sey TS Ja peibees dalb odd janieyes yonanpet! ‘gellardifen by 
ewheooig nolleidiino OFV va 

BUJTOD KNYRUS ZO TMAMTAULIA | 7 

BVIFAT ait GonavGA .di GOL Of alo OFF aefh bow noite teigus OF af or tsi watne ol 
Quy vib Qt Bibi? sew toon wl) uo beatetda od dura gothuer Jagvive bivg @ lee 

vejorn Sai no Ralbeat marniciu 6 tot (0S srrylt a nace on) TL gcle Faw iba a 

jain asvith. we) Meee “sre 6.78 6) nth wl) toe bos siadens: 2f od tiizelog bond eff df ; 

orc ai? no yilbkey alee tein & 703 0 gale une 
. ; YRIGUS IG TO saa wi a 
1 Gt Gole iazal wl! yNasupsanoD. «ilvaite seven nome team off ose gaitiw ai es 


y om kr Nevo ¥! henew ds > ong “ns [& WF *i4a0!1 Min 

(Rol 183 Jodoos Inooaibe meg koe Hitod8 jo Wiig £9) sped) elwison wuseinlon Atte. 
Aas Oy RAY Icuob yt Mt bas bedaeda.wd Sivode ald'E yi eqs sats om ¢ r. 
; ied spewed adap Oc 789 Bhloege quulyio latina ites & 
ad ) 
ouiod nintn te gulinos aniiclosn) ne © rea iliw are OS0a03 cabling 5508 yithexeges soni 


(789) Jitw anohoenuos sloanoleeevag Atoms i9igtimlo aA 94 
edad ‘ ut TOF “Mo” od bleoda aagetloy lis wa . 
: : ata 5 
io bis toye xo hetigpes at ema OAL aq A Se 10a med thy ja bs yu? el 76 inves tt 
‘siwiop @oun) Jord bayel ed JE biyode “Ror ia 9 0 mage eh Pot pasties: o diy avly a 
* MO berteld ai datiwe raat WW oe Ogi} that al: Roa me STPSMLEH Pe aii! aver ey 
5609 BAW silo} mld liiw iw? iO. ng Sd lhwcyta vigqua ‘grey onailoy. wel od 
ye Towog ovelloy daid bp MoLitage uo MY OF Bevourt at dothre STAID ont 1ovensdy & 
it @ann sol i 2G Opa shy Ieeto oft at bouli tip a4 Since ak Aly basen i 
Mm #orahals Ai iow Devoe? guit, onl ed} bas VEO ad aadabws towed ong tee 2 
Say 20 Dian ede tevinieedion fe A RA dasrisigs, Saf saw) Latweiti ia: aA, oben Seer eke. 
fyugo o) aleanin edd mies) Abe apres ished oil yo bas tot ofl oF &isieariy, aed) omevik 

-bety ad gel Vdquorends ao {ive qenid tytiog Bena eatnAIED | 


1678 af! istle PRLS Mi) Nis ft i muh PARA it BIA TBO wichrord "Ol. god act ane rics re 
acs) oof mi agate eluatind 4 Oo) aso add Sellar) on tumiento dalalqmey oved = 
rib doold ai! of tetes bie aollegtlaog! oleae Bee sivheseag yatout pop Jin 208 
Ne THVidlI1 Cole Ons t8lpin Ianty wt, agidMonal saris Spllenaly a, aera ae : 
| rasorachae Balincel mt wast ob aon sate 


het , 


RESISTANCE MEASUREMENTS 


TEST CIRCUIT TEST POINT OHMS TO GROUND 


If a grid current reading cannot be obtained at the panel meter, the receiver may be used to 
check VFO and/or crystal oscillator operation, Connect a short piece of insulated wire to the 
receiver antenna terminal and bring the wire near the VFO or crystal oscillator tubes. Tune 
the receiver to determine if a signal is being generated by the respective oscillator circuits . 
If no signal is present, check the tubes andnotice the OA2 voltage regulator (ube to see if it has 
a blue glow. If the OA2 shows blue, B+ is present. If this tube is dark, check the B supply. If 
only one of the oscillator circuits works, check the XTAL-VFO switch wiring. 


If it should be determined that both oscillator stages are functioning properly, but still no grid 
drive can be obtained on the meter, turn the meter switch to the DRIVER position and advance 
the DRIVE contro) fully clockwise. The meter should read upscale, indicating nlate current in 
the driver stage. No-reading shows a defective driver lube, Jack of DC operating potentials on 
the driver stage, an open cathode, screen or plate circuit, lack of coupling between oscillator 
and driver stages or detuned oscillator coils. 


If, on the other hand, driver plate currentcan be abtainedon the meter, try adjusting the DRIVER 
control for a dipin plate current. No dip could be caused by improperly connected driver tank 
coils or a poor connection to the driver tuning capacitor. 


Should it be found that a dip can be obtained in driver plate current when tuning the driver, but 
still no gridcurrent is available, the 6146 grid circuit may be open atsome point. Note that the 
grid circuit includes a 1.1 mh RF choke, a shunt resistor for the meter, a 2.2 Kf grid resis- 
tor and bias supply bleeder resistors. If an ohmmeter is available, measure the overall grid 
circuit continuity with the power turned off. The reading should be in the vicinity of 6.7 K2, 
If such a test shows an open, check each grid circuit component separately to find the defective 
component or connection. 


Assuming that grid current is available in the correct quantity, difficulty in the 6146 stage may 
manifest itself in the form of an excessive plate current reading, insufficient plate current or 
inability to obtain resonance when tuning the final amplifier. 


Excessive plate current could indicate a shorted RF bypass condenser in the final stage, lack of 
grid bias, detuned final tank circuil or miss-set loading control. 
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Insufficient plate current would suggest low plate voltage and this can easily be checked with the 
panel meter in the VOLTS position. If plate yoltage is present but plate current is still low, the 
clamp contro] may be miss-set (see tuning procedure for proper adjustment) or the screen cir- 
cuit may be shorted or open. 


Failure to reach resonance when tuning the linal lank Circuit could indicate anincorrectly wired 
bandswitch or loading switch, a shorted loading capacitor or any other short or ground in the 
final pi-network circuit. Also, do not overlook the possibility that the frequency controls in 
previous stages may be incorrectly adjusted (see tuning procedure}. 


AUDIO CIRCUITS: inability to obtain modulation when following the procedure outlined in the 
tuning instructions could be indicative of trouble in the speech amplifier or modulator circuits, 
or may simply show a defect jn the microphone or cable. Isolate the trouble by disconnecting 
the microphone connector at the panel. Move the meter switch to MOD. and set the audio GAIN 
control fully counterclockwise. Touch the center portion of the microphone connector on the 
panel with your finger and advance the audio gain control slowly. The meter will show modula- 
tion if the speech amplifier and modulator circuits are all right, pointing totrouble inthe micro- 
phone or cable. No reading at all on the meter suggests a lack of screen voltage on the modula- 
tor. Check the wiring at the CW-PHONE switch. Screen yoltage is obtained at the center tap 
of the bleeder resistor. If the meter reads up to about 50 milliamperes, however, but does not 
increase above this value with signal input, the trouble ig more than likely in the speech ampli- 
fier portion of the circuit. 


With the high voltage PLATE switch OFF, speech amplifier oulput can be checked at the mod- 
ulator control grids. Care should still be exercised, however, because the low voltage power 
supply is still on. Connect a headphone or an AC voltmeter from grid to grid on the two modu- 
lator tubes and apply audio signal tothe input of the speech amplifier by touching your finger to 
the center part of the microphone connector on the panel. No output under this condition could 
mean that one of the speech amplifier tubes is defective. Have them tested or substitute new 
ones. The speechamplifier portion of the transmitter is straightforward audio circuitry and the 
conventional test procedure for such circuits can be applied. Access to this portion of the cir- 
cuit may be had by removing all screws from the audio shield plate under the chassis. Remove 
the screws that hold the plate to the chassis and those that hald the terminal strips on the plate 
and the plate may be removed without any difficulty. The circuit components will support them- 
selves temporarily. 


CABINET ASSEMBLY 


( y) Place a soft cloth over the workbenchor table top so thatthe paint on the cabinet parts will 
" not become scratched during assembly. 

( ) Refer to Figure 21 on Page 56 to identify the cabinet sections. Note the difference between 
the end bells as shown in thefigure. Select the right end belland place on the table with the 
front toward you as in Figure 22 shown in Page 57. 

Figure 21 will reveal that the two back corners of the cabinet are the same. Select one of 
these corners and install as shown in Figure 22A. Use theblunt pointedsheet metal scrcws 
and speednuts to fasten these parts together. 


—s 
— 


_ 
—— 


Figure 22B shows how the corners and panels are interlocked. With this in mind, mount 
the back panel with the holes to the left as shown in Figure 22C. Use the same type sheet 
metal screws with speednuts for this and all subsequent assembly steps, 

Now install the other rear eorner in the same fashion, making sure that it interlocks with 
the back panel. 

Select the top panel and mount as shown in Figure 22D, again making sure that the panel 
interlocks with the corner. 

Now select the top front corner and note that it differs from the back carners and the bot - 
tom front corner. Install it as shown in Figure 22E, interlocking with the top panel. 

( ) Now install the bottom panel and the remaining front corner as shown in Figure 22, 


a ee 
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( ) Install the left end bell using the same hardware as with the right end bell. Make sure that 
each corner is interlocked with its adjacent panel or panels before tightening screws. This 
can best be accomplished by placing the left end bell down flat on the table and lowering the 
rest of the assembly cnto it. 

( ) Complete the cabinet by installing the bottom rails and rubber feet as shown in Figure 22F. 
Use the large #10 sheet metal screws through the feet, the bottom panel and into the rails. 

( ) The transmitter can now be installed in the cabinet. Place the transmitter chassis in front 
of the cabinet and pass the line cord plug through the left hole in the back panel. Now slide 
the transmitter chassis ontothe rails and intothe cabinet while guiding the line cord through 
the back hole, Use ten #10-32 phillips head screws to fasten the front panel to the case and 
eight #10 sheet metal screws through the back panel of the case into the back chassis apron. 


ENSTALLATION AND OPERATION 


NOTE: It should be noted that an Amateur Radio Operator and Station License is required to 
place this transmitter on the air. Information regarding licensing and amateur frequency al- 
locaticns may be had from publications of the Federal Communications Commission or the Am- 
erican Radic Relay League. 


This transmitter can oe used for novice operation only if the following three requirements are 
met: (a) CW operation only. (b) Crystal control only, on assigned novice frequencies. (c) Re- 
duced output power - plate power input must be kept below 75 watts by light loading on the final 
amplifier stage. Plate current should be held below 90 to $5 milliamperes. 


GROUNDING: The importance of 2 good ground that presents low impedance at all frequencies 
cannot be emphasized too strongly. What may be a perfectly satisfactory ground at 160 meters 
could place the transmitter considerably above ground at the higher RF frequencies. As an ex- 
ample, the length of the ground wire is sometimes critical. An8 foot wirefrom the transmitter 
to ground would be a direct short at 160 meters but becomes one-quarter wave length at10 met- 
ers and therefore places the chassis at a high RF petential. Some hints that will beof assistance 
in obtaining a good ground are: 


1. Connection for the ground should be made to cold water or well pipes and/or multiple pipes 
or rods driven approximately eight or more feet into moist earth. A salt solution poured 
around the ground rods will further increase the conductivity to ground. A more elaborate 
installation might include a system of wires approximately one-quarter wave length long 
laid a few inches under the surface of the earth in a grid or radial pattern. The use of one 
or ali of these grounding systems may be combined to form a good ground reference. 


2. The electrical connection ta the ground point should consist of a short heavy conductor (#12 
wire or heavier, or copper braid). [If a short ground wire ia difficult to obtain because oi 
transmitter location, several leads of random length may be used. The use of random leads 
lessens the possibility that all leads should become one-quarter wave length at the frequency 
of operation, If the transmitter becomes hot at one particular frequency, the addition of a 
ground wire cut to one-half wave length at this frequency may clear up the difficulty. 


Some of the aymptoms of inadequate grounding are manifested in the form of; 


. Inability to load the antenna properly. 

High RF potentials on the chassis or case of the transmitter. 
Undue voltage strain on output circuit components. 

. Final plate current reading affected by touching the panel or case. 


me G2 > 


LOCATION: The transmitter should be located where free circulation of air is possible and 
objects should not he placedon the case as this might restrict the circulation of air. Good ven- 
tilation ig essential tc insure maximum component life. A table or desk of adequate strength 
must be used to withstand the weight of the transmitter. The consideratione mentioned with 
regard to grounding will also affect the selection of a good Iccation, as will the point of entry of 
the antenna feeder. 
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OPERATION: The tuning procedure outlined previously will also apply when loading an actual 
antenna. Some special cases involving particular antenna types will require special considera- 
tiun and will be covered under ANTENNAS. 


A point nol covered under the tuning procedure is the method by which the VFO may be beat 
against an incoming signal withoul placing the lransmitter on the air. This is desirable to place 
the (ransmitter on the same frequency as the received signal. When operating phone, with the 
PLATE switch OFF, move the CW-PHONE swiichto CW position. This energizes the first three 
stages of the transmitter circuit. Enough signal will ordinarily be picked up by the receiver 
under these conditions that the VFO can be tuned for zerobeat on the receiver with the incoming | 
signal. If the frequency excursion is more than a few kilocycles, it will be necessary to retune 
the driver stage. Keturn the CW-PHONE switch to PHONE position. When the transmitter is 
again placed on the air, the final amplifier tuning should be touched up appropriately to compen- 
sate for the frequency change. 


When operating CW, simply depressing the key (with the PLATE switch OFF) will allow the op- 

erator to zerobeat with the incoming signal on the receiver. Here again, if the frequency change 

is more than a few kilocycies, the driver and final stages should be retuned as outlined prev- 

jously. 

TEAMSMITTER 
ANTERWG 


REMOTE CONTROL SOCKET: See Figure 2g ANTE WA 
for a diagram of this socket. This is the octal cree 
socket locatedon the back chassis apron, It pro- 
vides connections for external duplication of the 
functions of the plate switch and provides 110 
volts for antenna relay or recelver muting relay 
operation when the plate switchis on. In addi- | | &---- 
tion, audio output up to 30 watts at 500 2 can be 
brought out from this socket for excitation of a 
higher power modulator. Pin8 provides an aux- : 
iliary ground in the event that shielded cable is Z Figure 23 
used for remote operation. 


RECEIVER 


VIEWED FROM GEAR 
GF CnassIS 


Should the DX-100 be used as an exciter for a larger transmitter, RF excitation is available at 
the antenna output connector. Audio at 500 f is available at the octal socket providing a slight 
circuit modification is first accomplished. To do this, refer to Pictorials 2 and 5 and locate 
terminal strip FF on the chassis base. To remove the high voltage from the modulation trans- 
former secondary, clip the jumpers between lugs 1 and 2 and 4 and 5 on strip FF, Install jum- 
pers between lug 3 of FF and lug |] of GG and between lug 4 of FF and lug 3 of GG. Then audio 
will be available between pins 6 and 7 of the remote socket. 


An external switch may be placed in paraliel with the plate switch by connection to pins 3 and 4 
of the remote socket. When using a remote plate switch for phone operation, a double pole- 
Bingle throw switch or relay must be used to perform the full function of the plate switch. One 
set of contacts completes the circuit between pins 3 and 4 of the remote socket, while the other 
set completes the circuit at pins 1 and 8. 


For operation of an antenna relay or receiver muting relay, 110 volts is available between pins 
2 and 4 of the remote socket when the plate switch is on and is removed when the plate switch is 
off. 


ANTENNAS: The pi network output circuit of the model DX-100 will match pure resistive loads 
from approximately 50 to 600 2, The coarse loading step-switch and the fine loading adjust- 
ment will match all impedances within these limits. Therefore the transmitter will match an- 
tennas and unbalanced lines within these limits, also, provided such antennas or lines are non- 
reactive. Reactive antennas or lines present a somewhat different problem, however, since the 
reactance takes the form cf impedance which may raise cr lower the antennas impedance beyond 
the matching range of the transmitter output circuit. 
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Balanced antenna systems should be fed through an antenna coupler sothat neither leg of the line 
nor the antenna will be at ground potential. Normally the output of the transmitter is unbalanced 
since one side of the output circuit is grounded. 


When loading to either a balanced or an unbalanced system, the maximum loading point of 250 
milliamperes in the final stage should not be exceeded. In many instances, the transmitter will 
load to a higher level, but the harmonic suppression of the pi network is better if the output 
coupling capacitor is not reduced to absolute minimum value. Then too, the extra 10 or 15 watts 
which would be gained by maximum loading would not make any appreciable difference at the 
receiving end of the transmission. 


END-FED HERTZ AND MARCONI ANTENNAS 


This type of antenna consists merely of a single wire from one-fourth wave length long to any 
even multiple thereof. One end of the wire is coupled to the transmitter and the other end sup- 
ported in space. If this antenna is operated against ground, it is known as a Marconi antenna, 
while if the length is one-half wave length or more, it is known as a Hertz antenna. The great- 
eat disadvantage of feeding a single wire is the necessity of bringing part of the radiating element 
into the radio room where its proximity to nearby objects increases losses. The greatest ad- 
vantage of such an antenna is the simplicity with which it may be constructed and its compact 
size where space is at a premium. Providing the reactance of such antennas is not excessive, 
they may be loaded satisfactorily with the pi network output circuit of the DX-100. 


The length of such antennas should be calculated from the information given in the Radio Hand- 
beck or the ARRL Antenna Manual. Random lengths may also be used effectively except for some 
eriticalantenna lengths where the antenna impedance becomes too high or tco low to be matched 
gatisfactorily at the output of the transmitter. When such a situation is encountered it can usu- 
ally he recognized by the action of the loading controls on the transmitter, Should it be found 
that increasing the loading (reducing the output coupling capacitor value) does not raise the final 
amplifier plate current reading on the meter and yet the final amplifier has not become fully 
loaded, it is very likely that the antenna being used has a higher than normal reactance at the 
frequency of operation, resulting in the transmitter locking into a higher overall impedance. 


If it ig found that a changein coupling capacitor value has little effect on the final amplifier load- 
ing and does not affect ihe final amplifier tuning in the normal fashion, the antenna ig use is 
probably presenting lower than normal impedance to the transmitter. 


When the antenna impedance is too high or too low for satisfactory loading, the situation cah 
usually be remedied by changing the length of the feedline to the antenna, the length of the an- 
tenna itself or the point at which the feedline is connected to the antenna. Small changes, not to 
exceed one-quarter wave length should be effective in correcting the impedance mismatch. 


Another cure for such difficulty would be to introduce inductance or capacitance in series with 
the antenna and feeder to cancelout the undesirable reactance inthe antenna. Of course, 2 more 
elaborate method would be the use of an antenna tuner if some element in the situation made it 
impractical to employ the methods outlined above. 


BALANCED ANTENNA FEEDERS AND SYSTEMS 


In the average station it will be found expedient te have the radiating portion of the antenna some 
distance from the transmitter. This statement assumes that the amateur will have his antenna 
up high and clear of nearby objects, whereas the actual transmitter may be in the basement or: 
any other room in the home. In sucha case, some form of transmission line must be used to 
efficiently connect the transmitter to the antenna. In many instances, the tranamission line is 
of the "balanced" type in which neither leg of the line is grounded. Such transmission lines may 
‘be either tuned or untuned, but in either case, a balanced line miust be fed through an antenna 
coupler or "balun" coils. The coupler also provides the means for matching the impedance of 
the antenna, which will yary depending upon the type of antenna employed. A typical antenna 
coupler circuit ia shown in Figure 24 on Page 61. 
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Basically the antenna coupler is an impedance L2 
transformer, transforming the impedance of the 
transmitter tothe impedance of the transmission 
line and antenna system. Referring to Figure 
24, coil L1 should match the impedance of the 
coaxial cable as closely as possible at the fre- 
quency of operation. The circuit consisting of 
L2, Cl and C2 must tune tothe transmitter fre- 
quency. If it is desired to series tune the an- Figure 24 

tenna, the shorting bar between 3 and 4 is opened 

and the transmission line connected at these points. For parallel tuning, 3 is shorted to 4 and 
the transmission line connected to 1 and 2. Taps are provided on the coil L2 to facilitate match- 
ing the transmission line. 


s7m COAL, 


Such a unit can be built up from this cr other suggested circuits or may be purchased commer- 
cially as a completedunit. In any case, feeding icolded dipoles, end-fed "Zepps" and similar an- 
tenna types will require an antenna coupler or balun coils since the normal output cf the DX-100 
is designed for single-ended, unbalanced operation. 


LOW PASS FILTERS: The harmonic rejection of the pi netowrk output circuit of the DX-100 is 
excellent and will attenuate harmonics considerably when the transmitter is properly grounded 
and carefully tuned. However, additional harmonic attenuation may be had with the use of a low- 
pass filter between the output of the transmitter and the feed line or antenna. Such a filter should 
be designed to handle the maximum power output of the transmitter and must be operated intoits 
nominal impedance. 


Neediess to say, no attempt has been made here to cover the theory af antennas, as such, since 
much has been written on this subject. The possibilities in different antenna types and different 
feed systems are many and thefactors mentioned hereinonly scratch the surface of the subject. 
Each operater will need to do his own investigation into the advantages and disadvantages of the 
various systems to determine just which one will best suit his needs. Basic data is available 
through the Radio Amateur Handbooks and other technical publications. 


Some formulas that should prove helpful are Listed as follows; 


1 wave length in space _ 300,000 meters 


Fo 


Center fed dipole one-half wave long (length in feet) = ae 
mc 


Folded dipole one-half wave long (length in feet) = 462 
Eine 


Zepp antenna one-half wave long (length in feet) = 492 
mic 
REPLACEMENTS 
Material supplied with Heathkits has been carefully selected to meet design requirements and 
ordinarily will fulfill its function without difficulty. Occasionally improper instrument opere- 
tion can be traced to a faulty tube or component. Should inspection reveal the necessity for re- 
placement, write to the Heath Company and supply all of the following information: 


A. Thoroughly identify the part in question by using the part number and description found in 
the manual parts list. 

Identify the type and model number of kit in which it is used. 

Mention the order number and date of purchase. 

Describe the nature of defect or reason for requesting replacement, 


YO 
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IMPROVED KEYING FOR THE DX-100 


The original keying circuit of the DX-100 involved simultaneous keying of the VFO and buffer 
stages in the cathode circuit. The two remaining stages were biased to cutoff and remained idle 
until excited by the buffer. This method of keying is simple, fool-proof, and allows break-in 
operation. However as the VFOis started and stopped very suddenly there is a tendency toward 
chirps or frequency shift, particularly on the higher frequencies. Also, there may be keyclicks 
as there is no provision for wave shaping. 


The sudden starting of an oscillator produces a sharp wave front with a possibility of over-shoot 
and the following stages running class C further sharpen the wave front. This transient response 
results in harmonics which splatter over adjacent frequencies causing keyclicks. See Figure l, 


From the above discussion you will see that there are two problems 
which must be solved before good keyingis possible. One is toeliminate 
the chirpcaused bya small, but instantaneous frequency shiit of the VFO 
when power is applied suddenly. Two is to eliminate the extremely 
sharp wave front which produces harmonics causing clicks 


A good solution to the chirp problemis to allow the VFO to run continu- 
ously and key a following stage. This might preclude the possibility of 
operating break-in on one's own frequency; however, the VFO in the DX-i00 is well shielded in 
it's own case and again shielded by the transmitter cabinet. Tests performed with a good re- 
ceiver using coax antenna feed gave a reading of only S1 for the VFO signal. This would readily 
allow break-in on any frequency. 


Figure 1 


The solution tothe click problem is to round off the corners of the trans- 

mitted wave and thus prevent the higher order harmonics, See Figure 2. 

This may be done by using a keying system that allows the introduction 

of a time constant in the circuit. The time constant slows the starting 

and stopping time and eliminates the sharp wave front and over-shoot. 

Figure 2 

Grid block keying is one method in which it is quite simple to introduce 

atime constant. In grid block keying a relatively high negative poten- -- 
tial is applied to the grid of the keyed stage, cutting off the tube's conduction. When the key is 
depressed this negative voltage is shunted to ground and the tube allowed to operate. a. FS 
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OPERATION | 


In the following modification the key lead is removed from the phone-CW switch and connected 
to a separate tie point. Then pin 9 of the phone-CW switch is tied to pin 7. This results in the 
plate switch turning on the VFO and buffer stages whenever the high voltage is on, in the CWas 
well as the Phone position. However, the buffer stageis rendered inoperative bv a negative hias 
and only the VFO operates. 


As it would not be practical to tune up the low power stages with high voltage on the final, a 
push-button switch is installed which duplicates the effect of both the plate switch and the key 
without applying high voltage. 


Approximately -60 volts is obtained from the bias supply and passed through two 27 Kandone 
100 K& resistors to the grid of the 12BY7 buffer cutting the tube off. See Figure 3. When the 
key is depressed the point between the two 27 K resistors is grounded. The first 27 KQ resis- 
tor isolates the bias supply so that it is not shorted, the second 27 K resistor in conjunction 
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with the .15 ufd capacitor provides the time constant for the "make" side of the wave. The .15 
fd capacitor has to discharge through the 27 K resistor to ground by way of the key contacts. 
Thus, the negative voltage on the grid of the 12BY7 does not instantaneously fall to zero anda 
slope is introduced on the wave front. With the key down, the 12BY7 is self-biased through the 
27 K and 100 K resistors, When the key is released the .15 pid capacitor has to charge through 
both 27 K resistors, and the tube grid voltage rises ata relatively slow rate to cut off. This 
produces a slope on the “break" and again eliminates the click. 


INSTALLATION 


The installation is extremely simple with the possible exception of boringthe hole for the push- 
button switch. Using Figure 4, lay out the hole on the panel, then mark the spot with a center 
punch. Drill the hole first with a small drill to insure accuracy; it would be well to hold a plate 
or block behind the panel to protect the filter capacitors. Now drill the hole with progressively 
larger drills and if necessary use a reamer until a 3/8" hole is obtained. 


‘Wire the push-button switch in the following manner before it is mounted: With a blade-type 


push-button switch such as the Switchcraft (1004), connect the two moving blades together and 
connect a wire approximately 7 inches long to this point. This wire should carry some means 
of identification such as a different color from others used. Connect two wires about the same 
length to the two stationary contacts of the switch. These wires need not be distinguishedfrom 
each other. Mount the push-button switch on the panel and feed the three wires through the 
chassis hole between the filter capacitors. See Figure 5 for the following wiring. The identi- 
fied wire is connected to terminal 1 of the key jack (ground); the other two wires are connected 
as shown, 


“Mount a one.~lug terminal strip near the key jack using the corner screw holding the filter capa- 


citor. Mount a three-lug terminal strip behind the 12BY7 stage using the screw which holds the 
octagonal loading capacitor... 


The key jack line choke is removed from terminal 9 of the phone-CW switch and connected to 
the one-lug terminal strip. Terminal 9 is then connected to terminal 7 with a jumper. The 100 
KQ resistor from pin 2 of the 12BYT7 oscillator socket to ground is removed. The rest of the 
Wiring is easily accomplished by following Figure 5. 


ADJUSTMENT 
After the modification has been completed, turn on the transmitter and readjust the clamp cir- 
cuit. With plate power applied to the final and no excitation (VFO-xtal switch in ah unused xtal 
position), set the clamp (screw driver adjustment) until the final plate current just returns to 
zero. Do not pass this setting. 


- Turn off the high voltage, set switch for VFO operation and while holding the push-button switch 


a aD 
rag 


LY 


.: tune VFO and buffer for desired operating frequency. Now release push-button, turn on HV and 
- tune final and loading for normal operation. 


The push-button switch is used for frequency spotting or tune-up and the final tuned as before. 


This modification is strictly optional on the part of the builder. It will work equally well for 
crystal or VFO operation and produces a far superior signal on both. 
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From: "JAMES T HANLON" <knjhanlon@msn.com> 

To: Old Tube Radios <boatanchors@theporch.com> 

Cec: "boatanchors" <boatanchors@theporch.com> 

Subject: RE: DX-100 Loading Cap Question 

Date: Fri, 30 May 2003 16:06:41 -—0600 

MIME-Version: 1.0 

Content-Type: multipart/alternative; 
boundary="——-—=_NextPart_001_.0000._01C326C5.75B7D2E0" 
Message-ID: <BAY4-DAV307w1H21xX010001a64b@hotmail.com> 


=24- 7 reNext Part LOOT 00000 207C326C5.. JoBIDZEO 
Content-Type: text/plain; charset="iso-8859-1" 
Content-—Transfer-Encoding: quoted-printable 


‘Rich, 


There was a modification to the loading capacitors on the DX100 suggested= 
by Lloyd Jones, W6DOB in CQ, October 1956, pages 34 and 35. Lloyd had t= 
he original fixed capacitor array, and he could not properly load a 50 oh= 
m line on 20, 15 and 10 meters. He also said that "the small mica conden= 
ser and associated wiring ran extremely hot. This probably was caused by= 
the condenser and associated wiring being near self resonance at these h= 
igh frequencies." His fix as near as I can read it on my copy is describ= 
ed as follows. 


"IT removed the 400-600-800 uufd mica, the 200 uufd mica condensers and th= 
e original 250 uufd variable condenser from the pi-output circuits. A ne= 
w three gang ‘broadcast-type condenser replaced the original 250 uufd vari= 
able. The three sections were connected together in parallel to give a t= 
eee Of 1200 uufd anda minimum ofsabout 35 uufd. .It+was: easy to mount t= 
his condenser to the rear plate of the chassis using 3/8" collars and thr= 
ee 6-32 1/2" bolts. The shaft of the 3 gang condenser was coupled to the= 

"fine coupling" shaft with a standard flexible insulated coupler. The c= 
oarse adjustment and its associated switch are left in place and are not = 
used. The wire from C2 on the band change switch was run directly to the= 
output coax connector. A short wire about 1 1/2" long tapped off the ou= 
tput lead to the new 3 gang condenser. Now it is possible to load the an= 
tennas on any band all fed with RG/8U or RG/11U through a Johnson low-pas= 
s filter with perfect control, and even after several hours of use, the c= 
ondenser and antenna feed wire are cool. With the gain control full on a= 
nd talking loud, there is no tendency for arcing between the plates. I h= 
ave the original tank coil in the DX-100 and it does not over-heat. It i= 
s normally loaded to 250 ma at 800 volts: 200 watts input. =20 


"Before this modification I had severe TVI in my own TV receiver on Chann= 
el 3. Now there is only a slight amount of cross-hatch lines barely visa= 
ble at normal viewing distances." 


Concerning this mod, Chuck Penson writes in his book, Heathkit, a Guide t 
o the Amateur Radio Products, "The (DX)100 uses a combination of stepped 
loading (for coarse adjustment) and variable capacitor loading (for fine 
tuning). This scheme was replaced in the (DX)100B with a larger gear-dri= 
ven variable cap less prone to arcing; a modification kit was offered for= 
DX-100 owners." My own DX-100 has this mod, installed by a former owner= 
, and it works well as described. So you might want to replace the loadi= 
ng cap in your DX-100 with a three gang Broadcast variable if you can fin= 
d one rather than to go back to the original, postage stamp micas. =20 


Nod 


Jones also describes a technique for Neutralizing his DX100 final amplifi= 
er. You might be interested in that also if you have the trouble that he= 
describes. (He does say that not all DX-100's need to be neutralized.) = 
"My DX-100 would not tune up easily on the 10 or 15 meter bands. When t= 
he final plate tuning was out of resonance by a slight amount, it would c= 
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ause the grid drive to drop to less than 1 ma or go to a high value of ab= 
out 8 ma. With the knob turned to cw and the grid current adjusted for a= 
bout 4 ma, then tuning the "Amplifier Tuning" through resonance would cau= 
se a severe change in grid current." =20 


He added neutralization as follows. "To make my modifications, I slid th= 
e transmitter chassis out of the cabinet. Facing the transmitter front p= 
anel, I noted that the 5763 plate tuning condenser right hand lug of the = 
stator has a lead going to the tapped vertical coil and another lead goin= 
g down through a rubber grommet, through a condenser, to the plate pin of= 
the 5763. The left-hand lug of this condenser is unused. (See pictoral= 
9, page 46, of DX-100 instruction manual.) By looking at the plate tuni= 
ng condenser for the 5763, it will be observed that the job should be sim= 
ple. I drilled a hole about 1/4" in diameter through the baffle plate in= 
line with this lug, then soldered a piece of #14 bare wire about 4" long= 
to this left hand lug. The wire was arranged so that it will not touch = 
the sides of the hole, ‘and will extend in the direction of the large RFC,= 
feeding the 6146's. The wire was cut so that it will not reach the larg= 
e lower pi of the RFC, to avoid a short in the high voltage. In my case,= 
complete neutralizing was accomplished when the wire pointed toward the = 
RFC. Bending the wire closer to or farther away from the 6146 caused def= 
inite unbalance. It required only a few minutes to find a place where ne= 
utralization was excellent, as indicated by tuning the final through reso= 
nance and observing that the grid current did not change at all. Then I = 
applied power to the final and tuned up. (I take it to mean that he did = 
the neutralizing adjustment with the final B+ switched off.) Now the gri= 
d current remains steady when the final is tuned from one side of resonan= 
ce to the other! Only a fraction of a milliampere change —- what a pleasu= 
re.” =20 


Hope this helps. A DX-100 is a fine rig and well worth the time to bring= 
Penback to life. 


Fae 


Jim Hanlon, W8KGI 
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